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This Overview and Prospects is the first of two companion documents on the Canadian geomatics industry in the Sector Competitiveness 
Frameworks series, which is being produced by Industry Canada in collaboration with Canada’s key stakeholders in the industry. Part 2 
— Framework for Action will be prepared in coming months, based on discussions with major industry stakeholders, following study and 
review of the Overview and Prospects. 


The Sector Competitiveness Frameworks series focusses on opportunities, both domestic and international, as well as on challenges 
facing each sector. The objective is to seek ways in which government and private industry together can strengthen Canada’s competitiveness 
and, in doing so, generate jobs and growth. 


Part 1 — Overview and Prospects is being made available for distribution in printed as well as electronic forms. In all, some 29 industrial 
sectors are being analyzed. 
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Electronic copies of this document are available on the Internet at the following address: 
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FOREWORD 


The new Canadian marketplace is expanding from national to global horizons and its economic 
base is shifting increasingly from resources to knowledge. These trends are causing Canadian 
industries to readjust their business approaches, and government must respond with new tools 
to help them adapt and innovate. Industry Canada is moving forward with strategic informa- 
tion products and services in support of this industry reorientation. The goal is to aid the private 
sector in what it is best qualified to do — create jobs and growth. 


Sector Competitiveness Frameworks are a series of studies published by Industry Canada to 
provide more focussed, timely and relevant expertise about businesses and industries. They 
identify sectors or subsectors having potential for increased exports and other opportunities 
leading to jobs and growth. During 1996 and 1997, they will cover 29 of Canada’s key 
manufacturing and service sectors. 


While they deal with “nuts and bolts” issues affecting individual sectors, the Sector Competitiveness 
Frameworks also provide comprehensive analyses of policy issues cutting across all sectors. 
These issues include investment and financing, trade and export strategies, technological 
innovation and adaption, human resources, the environment and sustainable development. 

A thorough understanding of how to capitalize on these issues is essential for a dynamic, 
job-creating economy. 


Both government and the private sector must develop and perfect the ability to address competi- 
tive challenges and respond to opportunities. The Sector Competitiveness Frameworks illustrate 
how government and industry can commit to mutually beneficial goals and actions. 


The Sector Competitiveness Frameworks are being published sequentially in two parts. An 
initial Overview and Prospects document profiles each sector in turn, examining trends and 
prospects. The follow-up Framework for Action draws upon consultations and input arising 
from industry—government collaboration, and identifies immediate to medium-term steps 
that both can take to improve sectoral competitiveness. 
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he objective of this examination of the geomatics industry is 
to identify ways to strengthen the competitiveness of Canada’s 
geomatics sector and to enhance its ability to generate jobs 


and growth for Canadians. 


¢ Geomatics is a generic term covering the disciplines of geodetic, 
cadastral, engineering and marine surveying. It includes global 
positioning systems (GPS); mapping activities such as photogrammetry, radar- 
grammetry, cartography, automated mapping/facilities management and charting; 
remote sensing data acquisition and application; and the creation and maintenance 


of spatial or geographic information systems (GIS). 


Geomatics often overlaps other industries. The hardware components include 
desktop and mainframe computers as well as specialized peripheral equipment 
such as satellite and ground receiving station equipment related to remote sensing. 
The software aspect overlaps software services and information technologies. Firms 
coming under the geomatics rubric, however, all maintain a high level of focus 


on geospatial attributes. 


Industries comprising geomatics are identified in Statistics Canada’s Standard 
Industrial Classification (SIC) system under a variety of codes. There is consequently 
some overlap in the data collected by Statistics Canada from the component industries. 
Moreover, the relative youth and rapid growth of the geomatics industry have hindered 
the collection of a complete range of data. Instead, the analysis for this report has 
been taken from a benchmarking study undertaken by Industry Canada and other 


reports not specifically prepared in reference to this Overview. 


Canada is a world leader in the development of geomatics applications and in finding 
solutions in niche segments such as business geographics, environmental protection 
and impact studies. The geomatic industry’s international activities encompass land 
surveying and mapping services; the provision of hardware and software for acquisition, 


storage and management of spatial data bases; and satellite remote sensing. 


G 


BE Major Trends 


The use and application of technology have been the main sources of 

Canadian firms’ competitive strength .. . 

e Recent trends suggest that currently independent software used in mapping, GIS 
and image analysis will become increasingly integrated. Prices will decline, leading 
to much wider use of geomatics technologies. The Internet will play a much more 
important role at the level of the consumer in the distribution of geomatics products. 
GPS will be used routinely for the capture of data. Resolution will increase to the 


point where satellite images will replace aerial photography in many applications. 


e The industry is experiencing rapid growth and technological change. The sophistication 
of new data gathering and geographic information system technologies and their 
increasing ease of use are allowing former clients of geomatics firms in turn to become 
developers of spatial data applications themselves. The challenge for firms is to stay 


on top of these changes and to position themselves to offer added value to customers. 


e The industry is evolving rapidly as firms shift from traditional activities like surveying, 
mapping or photogrammetry to activities based on new technology such as image 
enhancement software and systems development. While traditional activities are 
still dominant, new activities, usually associated with the emerging knowledge-based 
economy, are becoming more important. Land reform, the environment and the 
development of national information infrastructures are some of the global issues 
fuelling these trends. Technological change is blurring industry boundaries and 


giving rise to hybrid firms that could be situated in more than one industry sector. 


e The high level of technical skill in the industry is not matched by the level of business 
management skill in many of this industry’s smaller firms. To take advantage of emerging 
opportunities, managers must acquire new skills in areas such as marketing and 
financial management. This involves the creation of new partnerships and strategic 
alliances, management training for owners of small firms, employment of Canadian 


graduate professionals and the appropriate use of consultants knowledgeable in 
this field. 


Innovations in geomatics facilitate sustainable development by contributing to 
improved detection of industrial pollution, better resource management, and 


environmental disaster prevention and mitigation. 


Evolving international markets are key to this industry’s growth... 


The world market for geomatics products and services is estimated to be $10 billion 
(all funds expressed in Canadian dollars). This market appears to be growing at a 


rate of 20 percent per year. 


Canadian firms have established important niches in the growing worldwide market 
for geomatics products and services. Internationally, Canadian businesses have been 
aided by their strong reputation for advanced technology and technical expertise. 

In many cases, development assistance projects such as the Industrial Cooperation 
Program (INC), sponsored by the Canadian International Development Agency, and 
the Program for Export Market Development (PEMD), sponsored by the Department 
of Foreign Affairs and International Trade, have supported the entry of Canadian 
firms into international markets. However, more attention must be given to the 


special problems encountered by young technology-based firms in export marketing. 


The 1990-92 recession has severely affected land survey and mapping firms’ 
traditional markets. This, combined with cutbacks in purchases by federal and 
provincial departments and agencies, has encouraged geomatics firms to devote 


greater attention to developing new markets outside Canada. 


ERA The Bottom Line 


The following major issues need to be addressed by government and 


industry working together... 


Human Resources 


Market trends and forces must be regularly analyzed, using improved statistical 
information that can shed light on industry prospects and requirements, including 


training needs. 


e Training courses must be modified so they can better prepare students for the 


knowledge-based activities that are becoming increasingly important in geomatics. 


° Industry and government need to work more closely with educational institutions 


to develop training programs, accreditation mechanisms and personnel exchanges. 


Trade 


e A strategy to promote the export marketing of Canadian products and services 
should include the collection and sharing by public agencies of market intelligence, 
an increased emphasis on the identification of international opportunities and 


assistance to smaller firms to make them “export ready.” 


e The potential for partnerships with sectors producing goods or services that are 


complementary to geomatics should be investigated. 


e Greater cooperation among geomatics firms and all levels of government would help 


establish a basis for the development of more effective programs. 


Investment 


e Continued investment by both the public and private sectors in the more dynamic 
areas of the geomatics industry is vital to the development of a strong, internationally 


competitive industry. 


e Government can assist firms plan appropriate investment strategies by identifying 
areas of growing demand, supporting research and development that promotes 
innovative activities, and helping firms identify operational weaknesses that can 


be addressed through new investment and improved management practices. 


Technology 


¢ Continued innovation and technological development are required to keep the 


industry strong and growing. 


e Industry Canada’s new Technology Partnerships Canada program to help innovative 
companies bring their near-market products to the marketplace may aid geomatics firms, 


especially those developing enabling technologies, by making a repayable investment. 


¢ Initiatives are required to strengthen the capabilities of geomatics firms in those 


areas where technological cross-fertilization and hybridization can occur. 


Environment 


¢ Geomatics products and services are making an important contribution to resource 
conservation and environmental clean-up activities in various sectors. The industry 
will benefit from the efforts of governments and environmentally sensitive industries 


to respond to increasing public pressures for sustainable growth. 


Policies and mechanisms to facilitate timely access to geographic data 

are important to continued industry growth and development... 

e The public and private sectors must work together to address issues related to 
the development and operation of a “spatial data infrastructure” (see Annex A — 
Glossary). There are important questions about how to promote the development 
of such an infrastructure, what sorts of mechanisms are needed to provide security, 
and how to ensure the credibility and reliability of digital information. These sorts 


of issues are to be considered by the geomatics community over the coming year. 


Geomatics techniques 
can be applied in 


many industries 


Scarce data hinder 


full industry analysis 


Improved industry 
survey data 


to be collected 


2 KEY POINTS ABOUT THIS INDUSTRY 


Geomatics is a generic term that covers surveying, mapping, remote sensing and a variety 
of related disciplines. Some of the main activities and technologies that are associated with 
geomatics are described in a glossary in Annex A. 


Geomatics services are provided by firms in several of Statistics Canada’s 1980 Standard 
Industrial Classification (SIC) categories, including “Other Scientific and Technical Services” 
(surveying and mapping services), “Non-scheduled Air Transport Speciality” (aerial photography 
services), and “Computer Services” (geographic information system, or GIS, software 
development). With the convergence of professional and technical services, some large firms 
in industries such as consulting engineering have more employees involved peripherally in 
providing these services than many dedicated geomatics services providers. However, data on 
geomatics services provided by specific industries are not available due in part to the small 
sampling sizes. 


As a result of the inhibiting lack of specific geomatic services data from traditional sources such 
as Statistics Canada, a number of models had to be developed, less direct sources consulted and 
studies undertaken in order to develop as complete a description of the industry as possible. 
Inherent in this process was the manifestation of sometimes inconsistent results between sources, 
depending on the assumptions made and processes used in each case. For example, some of the 
differences in employment and revenue figures may become obvious when the data are viewed 
in historical perspective. This apparent anomaly is the result of using different methods of data 
collection at the time of the study in order to achieve the best available results. Much of the 
data collected for this study are approximate and time/method dependent. 


In view of the lack of Statistics Canada data on which to base this Overview, Industry Canada 
commissioned Smith, Gunther Associates, Limited of Ottawa to conduct a benchmarking study 
of the geomatics industry, and supplemented this with other studies done on behalf of Industry 
Canada over recent years. But because these alternative sources do not take the place of a rigorous 
analysis of trends and competitiveness issues, Industry Canada and Statistics Canada are 
continuing their efforts to improve the availability of timely, complete and accurate statistical 
data to better assess trends in the service industries. Statistics Canada will be implementing 
the North American Industry Classification System for its 1997 survey data. This classification 
recognizes newly emerging professional and technical services industries, including those 
providing geomatics services such as ‘Geophysical Surveying and Mapping Services” and 
“Surveying and Mapping (except Geophysical) Services.” 


PAB Global Context 


The world market for geomatics products and services is estimated to have a value of 
$10 billion and to be growing (in nominal dollars) at a rate of 20 percent per year. 


The current major markets are in North America and western Europe. The industry is evolving, 
however, and new markets are emerging in Latin America, eastern Europe and Asia. The 
Republic of Korea alone, for example, purchased $60 million worth of geomatics products 

in 1994, and this market has been forecast to grow to possibly $180 million by the turn of 

the century. 


The United States is the world leader in both technology development and international billings. 
Canada is considered to be second, followed by a number of western European countries, 
notably France, Germany and the United Kingdom. Some of the more developed countries 

of the Asia Pacific Rim, such as the Republic of Korea, have become significant producers. 
Increased competition is expected from countries such as India and Poland, which benefit from 
the combination of relatively low labour costs and a high degree of technological development. 


Canadian exports of geomatics products are estimated at about $260 million, the largest 
component of which is systems and software. Geomatics services is the next most important 
export category, followed by consulting services. 


Canada is in the forefront in a number of areas of geomatics. This country supplies the global 
market with 10 to 15 percent of world sales value of remote sensing products and services, 

half the value of the electronics used in satellite data ground receiving stations, and 25 percent 
of the value of image processing systems. 


In hydrography and coastal mapping, Canada is the world leader in the application of the 
electronic chart system (ECS), which is expected to have significant market potential. ECS is 
a new technology that digitally maps the ocean floors and is able to integrate these data with 
real-time positioning information to help ships avoid collisions and groundings. In the area 
of GIS, Canada is world-renowned for the development of applications in municipal planning, 
agriculture, business geographics and natural resource development. Canadian firms have 
successfully marketed systems combining geographic and engineering records to help utility 
companies design and manage their plant and equipment. In the satellite market, Canadian 
firms are world leaders: MacDonald Dettwiler & Associates supplies over half the world’s ground 
stations for satellite reception of remote sensing data, and Spar Aerospace is a major supplier 
of digital systems for satellites. 


Key markets are North 
America, western 
Europe, with others 
emerging in newly 
industrializing and 


transitional economies 


Canada ranks second 
in technology 
development and 


international billings ... 


... With exports of 


$260 million... 


... amounting to 


10-15% of world sales 


Major Canadian 
applications are 
charting, engineering 
design, satellite 


reception of data 


9 North American Context 


Canadian specialists The Canadian geomatics industry has successfully developed certain niches in North America, 
despite the dominance of U.S. firms in many market segments and impediments limiting entry 
into the U.S. market. While the U.S. industry is more than five times the size of the Canadian 


garner niche markets 


industry in terms of total billings (Figure 1), this performance is large relative to many other 
industry sectors where the ratio is typically closer to 10 to 1. The question to be asked is: Does 
this indicate a comparative advantage for Canada? Or is some other economic mechanism 
operant? In the U.S., as in Canada, the industry is composed mainly of small and medium-sized 
firms that tend to specialize in one geomatics service or product or in a limited 

combination of products. 


Figure 1. Comparison of Firm and Employee Numbers and 
Value of Billings, Canada and the U.S., 1994 


Percent 


Number of firms Number of Billings 
employees 


@ Canada & U.S. 


Source: Industry Canada, based on data from Ernst & Young, A Competitive Overview of the 
Canadian Geomatics Industry (Ottawa: February 1994). 


In terms of geomatics equipment, the Canadian industry leads in supplying the market for 
remote sensing technology such as satellite ground receiving stations. Most computer work- 
stations and personal computers used by the industry are supplied by American manufacturers. 
The same is true for satellite-based global positioning systems (GPS) receivers, which are now 
employed extensively in activities such as land surveying, navigation and map making. The 
bulk of the photogrammetry compilation equipment used to produce maps and the sophisticated 
cameras used in aerial photography are produced by European companies. There is a trend, 
however, with the advent of digital mapping and soft-copy photogrammetry, for more North 
American companies to provide both the hardware and software. 


Although there is significant Canadian involvement in the GIS software market, which is 

one of the most dynamic areas of geomatics, this segment is largely dominated by American 
firms. Large U.S. producers such as the Environmental Systems Research Institute (ESRI) and 
Intergraph have helped the U.S. become the lead supplier in the world market. Canadian firms 
have established expertise in developing software and applications to meet needs in specific 
fields such as in forestry management (PAMAP), resource management (SPANS), hydrography 
(CARIS) and utilities and municipal management (VISION* or GEOMAX). The Canadian industry 
is also highly skilled at integrating sophisticated geomatics software and hardware systems. For 
example, companies are integrating GPS with digital and analogue imagery and with remote 
sensing and laser profiling to create sophisticated solutions for very specific markets. 


U.S. firms are also strong competitors in the developing market of geomatics services. A number 
of large multidisciplinary service firms have emerged in the U.S. The lead that Canadian firms 
were once considered to enjoy in the provision of geomatics services is disappearing and, in 
some areas, the U.S. has already surpassed the Canadian industry. 


Canadian firms face a number of impediments in the U.S. market. These are due to various 
factors, including the exclusion of the military from certain provisions of bilateral and 
multilateral trade agreements, state licensing and accreditation barriers (similar to those 
that exist in Canada at the provincial level), and the application of the U.S. “Buy America” 
preferences to transportation-related and other contracts. 


Canada leads in 
supplying remote 
sensing equipment 


and technology ... 


... and has significant 
expertise in forestry, 
resource, hydrograph 
and management 


software applications .. . 


... but loses ground 


in services to U.S. 


Canadian firms 
face impediments in 


U.S. market 
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U.S. government 
accounts for one 
quarter of world 
demand for geomatics- 


related products 


Small Mexican 
market buys some 


Canadian products... 


... Opportunities exist 
there for technological 


joint ventures 


21 000 people 
employed, $1.6 billion 
billed by Canadian 


firms worldwide 


The U.S. federal government constitutes a significant market on its own; it annually spends an 
estimated $2.5 billion on geomatics-related products, mainly for the U.S. Forest Service and the 
U.S. Department of Defense. This represents about one quarter of total world demand. Many of 
these contracts involve classified data and therefore are not open to foreign firms. The contract- 
ing policies of states, municipalities and counties, who also buy a significant quantity of 
geomatics services, vary widely. 


The North American Free Trade Agreement (NAFTA) contains Government Procurement Provisions 
in Chapter 10 and Service Obligations in Chapter 12. Negotiations further to Chapter 12 of 

this agreement have led to mutual recognition on licensing and certification for architects, 
engineers and scientific services providers. Notwithstanding the provisions of the NAFTA and 
the World Trade Organization, the share of U.S. government contracts won by Canadian firms 
remains negligible. 


The small Mexican geomatics industry is not currently a significant competitive threat. 
Its geomatics firms tend to be small and use outdated technology. 


The major buyers of geomatics services in Mexico are the municipal, state and national gov- 
ernments. The National Institute for Statistics, Geography and Information (INEGI) and the 
Secretariat of Social Development (SEDESOL), the main government agencies responsible for 
mapping and cadastral projects, are already users of Canadian-developed information systems. 
INEGI, however, relies on the U.S. Defense Mapping Agency for technical support. At this time, 
only Mexican firms are permitted to provide aerial mapping and surveying services. This is the 
only trade restriction affecting geomatics and, under the NAFTA, it is to be removed by the year 
2000. In the meantime, there are opportunities for technological joint ventures in this area, since 
there are very few aircraft in Mexico that are properly equipped to provide geomatics services. 


EY Canadian Industry Snapshot 


Industry Size and Regional Distribution 


The Canadian geomatics industry employed approximately 21 000 people worldwide in 1994 
(Annex B — Geomatics Employment by Activity, Canada, 1994), and generated revenues of 
$1.6 billion. These estimates were prepared for Industry Canada by Smith, Gunther Associates, 
Limited of Ottawa in March 1996, using a mathematical model and data derived from a sample of 
industry firms. About 85 percent of total revenues are estimated to have come from domestic sales. 


This estimate is based on a broad definition of the industry that incorporates the geomatics 
divisions of construction, consulting engineering, aerospace and software companies that have 
significant involvement in geomatics. It is very difficult to obtain reliable numbers, and this is 
appropriately viewed simply as an initial attempt to get an indication of the extent of geomatics 
activity in Canada. 


The Smith, Gunther Associates estimates suggest that the industry earned over 90 percent of 

its revenues from sales of a wide array of services. The remaining 10 percent were derived from 
software and equipment sales. While the industry is moving into new areas of activity and is 
becoming increasingly knowledge-based, the traditional subsectors of land surveying and map- 
ping still account for three quarters of all revenues. Figure 2 shows the main areas of geomatics 
activity and highlights the particular importance of land surveying. Canadian geomatics 
companies are among the world leaders in the development of land information registration 
systems and electronic charting systems. Canada also has a well-established international 

role in surveying, mapping, remote sensing and GIS. 


Figure 2. Geomatics Revenues, by Key Activities, 1994 
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Source: Industry Canada, based on data provided by Smith, Gunther Associates, Limited, Ottawa, 
March 1996. 
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Most firms are small 


to medium-sized... 


... with greatest 


activity in Ontario... 


... especially in 
hardware/software 


development 


Most Canadian geomatics firms are small to medium-sized, but the industry contains a number 
of major producers. A partial list of the larger firms, in terms of geomatics employment, includes 
SHL Systemhouse, Universal Systems, SNC Lavalin, Spar Aerospace, Geomatics International, 
PCI Enterprises, MacDonald Dettwiler & Associates, Intermap, Intergraph Canada, DMR Group, 
Terra Surveys and J. D. Barnes. 


A high proportion of geomatics activity occurs in Ontario. Based on employment, the next 
largest concentration of activity is in the Prairies, followed by British Columbia, Quebec and the 
Atlantic provinces (Figure 3). 


Figure 3. Employment in Selected Activities, by Region, 1994 
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Source: Industry Canada, based on data provided by Smith, Gunther Associates, Limited, Ottawa, 
March 1996. 


The employment data further demonstrate the importance of land surveying. This is less 
dominant than other activities in British Columbia, due in part to the importance of 
MacDonald Dettwiler & Associates’ hardware and software distribution activities in that 
province. Along with their involvement in more traditional geomatics activities, Ontario firms 
are important participants in hardware/software development. The latter activities are also 
important in Quebec. Annex B provides further details on regional employment by activity. 


Human Resources 


There is a lack of information on the human resources characteristics and needs of geomatics 
firms. In 1994, the Committee on Geomatics Human Resource Planning, which had been 
established by the federal government but consisted primarily of industry representatives, 
attempted to fill some of this gap. The committee found: 


e The majority of people in the geomatics field are technicians and technologists (although 
employment in technical positions in surveying declined by approximately 25 percent in 
the last half of the 1980s). 


e The industry is predominantly male, with the highest concentration of females (25 percent) 
in the “mapping and related technologists and technicians” field. 


e While a significant proportion of the current technical work force acquired most of their 
geomatics skills on the job, for the most part, firms are seeking recruits with college or 
university qualifications. New recruits come from a wide variety of disciplines. 


Industry Associations and Government Organizations 


There are several national and regional private sector associations involved in geomatics. 

Some examples are the Association of Canada Lands Surveyors, the Canadian Institute of 
Geomatics, the Canadian Remote Sensing Society, the Canadian Cartographic Association 

and the Canadian Hydrographic Association. Two broad associations, the Geomatics Industry 
Association of Canada (GIAC) and the Canadian Institute of Geomatics (CIG), together 
represent companies and professionals in all fields of geomatics. Many regional chapters and 
strategically allied organizations of geomatics firms also exist on a regional basis. Carto Québec, 
the Champlain Institute and the Centre de Développement de la Géomatique are good examples. 


Geomatics Canada is Canada’s national surveying, mapping and remote sensing organization. 
It is the focal point in the federal government for the creation, management, distribution and 
use of geographically referenced information about the Canadian landmass. In addition to pro- 
viding a reliable system of geomatics information about Canada, Geomatics Canada promotes 
the development of technologies for surveying, mapping, remote sensing and GIS, and fosters 
the growth of related expertise in both the public and private sectors. It contributes to Canada’s 
international competitiveness and supports trade in geomatics through international agreements 
and export market development in cooperation with the Canadian geomatics industry. 


Most workers 

are technicians/ 
technologists, male, 
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onjob... 


... college and 
university graduates, 
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...and seeks entry 
of Canadian services 
and products in 
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Canadian practitioners 
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Improving the international competitiveness of Canadian industry is one of the federal govern- 
ment’s primary objectives. Geomatics Canada, often in cooperation with other government 
departments, focusses on assisting the Canadian geomatics industry to explore and secure new 
export markets for its products and services. International competitiveness requires a sound 
domestic base of industry capability. Geomatics Canada contributes to this base through the 
expertise and technology transfer associated with its major contracting-out program, valued at 
approximately $25 million annually. Geomatics Canada has sought entry into foreign markets 
for the Canadian geomatics industry. Recognizing that the industry's major competitors have 
the active support and backing of their governments and that most developing nations prefer 
sovernment-to-government dealings, the geomatics industry sends and receives a number of 
missions each year, and plays an active role in the Canadian International Business Strategy 
(CIBS). Through its lead in the National Working Group in Excellence in Geomatics, Geomatics 
Canada supports the use of quality principles in geomatics management and also provides 
limited funding support for those agencies interested in pursuing accreditation in the international 
ISO 9000 series of quality management standards. 


The federal public sector, led by Geomatics Canada, has established the Inter-Agency Committee 
on Geomatics (IACG). The major aims of the IACG are to promote the sharing of geomatics 
data and to encourage the improved coordination of federal geomatics activities. Individual 
provincial public sector organizations and agencies are also active across Canada. 


§2¥ Performance 


Since the Second World War, the Canadian geomatics industry has moved from a labour- 
intensive, relatively low-value-added industry based on map and chart making and on legal 
boundary surveying to a knowledge-based industry that relies increasingly on a professional 
work force and on sophisticated, computer-based technology and software. 


The postwar period, for instance, saw the more advanced development in Canada of industry 
disciplines such as hydrography and photogrammetry. Returning pilots and navigators from 
the Second World War used their acquired knowledge and wartime technological advances in 
equipment to create a uniquely Canadian aerial survey industry. The 1962 launching of the 
Canadian communication satellite Alowette J opened the door to the use of satellites for remote 
sensing of landforms and oceans from outer space. In 1995, with the launch of RADARSAT, 
Canada has moved to the forefront in radar remote sensing. 


The industry for many years has provided a vital service to the natural resource, environment, 
construction and real estate sectors. Specialized maps allow these sectors to determine, for 
example, land parcel boundaries or optimal utility line location. Lately, geographic data are 
being used to facilitate decision making on a variety of business issues. The emerging discipline 
of “business geographics” is helping firms decide such issues as location and size of new stores, 
how to efficiently map out their deliveries, and how to design their marketing strategies. 


While knowledgeable observers have a sense that this is a dynamic industry that is growing 
rapidly and also broadening the scope of its activities, this cannot be documented because of 
the inadequacy of available data. Anecdotal evidence indicates, however, that many firms are in 
the process of transition from traditional to more skill-intensive geomatics activities, and that 
this change in focus, with the accompanying upgrading in production technology, is resulting 
in strong improvements in labour productivity. 


Along with the impact of technological change, the industry has been subject to the effects of 
changing economic conditions. There are indications that the recession beginning in 1990 
had a significant impact on the surveying element of the industry, particularly on cadastral 
surveyors who depend heavily on the construction and real estate industries. Other industry 
segments, such as mapping and remote sensing, were less affected by the economic downturn, 
although they have been hurt by other developments, including the winding down of some 
provincial base mapping programs. 


In order to assess the competitiveness of Canadian firms, Industry Canada commissioned a 
benchmarking study based on a profitability model developed by Smith, Gunther Associates, 
Limited. The Canadian benchmark was constructed from a sample of 10 publicly listed and 
private companies with annual sales ranging from $1 million to $250 million. The perfor- 
mance of these firms was examined against selected U.S. companies with very good performance 
records. The U.S. firms were not intended to be representative of the U.S. industry; they were 
intended to provide a benchmark of superior performance and profitability. 


What is of interest are the reasons for higher profitability of the U.S. firms relative to the 
Canadian benchmark. The study found that the U.S. firms were able to produce goods and ser- 
vices more efficiently than firms in the Canadian sample. The American firms incurred lower 
costs to generate the same operating revenue as Canadian firms. Among the more important 
differences in characteristics was the U.S. firms’ considerably higher level of capitalization. 
The U.S. benchmark had approximately three and one half times the working capital, and 
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two and one quarter times the property, plant and equipment, as the Canadian benchmark. 
The American benchmark also carried more debt, relied much more heavily on overdraft and 
held greater cash balances. 


The superior performance of the U.S. sample was partly a result of their greater capitalization. 
The American benchmarks’ greater resources afforded them more flexibility in terms of choosing 
what activities to pursue and how to organize production. They could be more responsive to 
market demands. The U.S. firms were able to enjoy the cost savings that come from the use of 
more capital-intensive production technology. 


The geomatics industry has been going through a period of strong investment. The acqui- 
sition of new hardware and software has allowed firms to expand their service offerings. 
Preliminary evidence of increased capitalization shows that from the fourth quarter of 1988 to 
the third quarter of 1995, assets of architects, engineers and other scientific services grew from 
$9 082 million to $14 349 million in nominal dollars, or at an average annual growth rate 

of 7.9 percent (Statistics Canada, Architectural, Engineering and Scientific Services in 
Canada, Catalogue No. 63-234, special run). The accounts of individual firms examined by 
Smith, Gunther Associates suggest that the performance of geomatics firms has been largely 
consistent with the broader industry trend. 


3 CHANGING CONDITIONS AND 
INDUSTRY RESPONSE 


EX General 


The geomatics industry has had strong links with governments, which have been 

both heavy consumers and suppliers of geomatics goods and services. As consumers, 
governments use the data produced by geomatics firms to make important policy decisions 
on topics ranging from forestry licences to community services. As suppliers, governments 
have assisted in the development of new geomatics technologies and the collection and 
organization of spatial data. The Canadian government will continue to play a major role 
in supporting the geomatics industry, especially in the services area, such as in the case of 
the RADARSAT support effort. Recent budget constraints and the restructuring of relevant 
government institutions, however, have created some uncertainties. 


From an industry point of view, one issue that arises is the imposition of cost recovery 
charges for much of the government data on which the industry depends. Since parallel 
data are available almost free of charge in the United States, this may primarily impact on 
the ability of Canadian firms to develop and deliver products with Canadian content. Small 
firms that might have used their experience with a Canadian product to help establish 
credibility might now be required to switch to an American product. 


A new pricing model has been implemented at Geomatics Canada that will greatly reduce 
the costs of geospatial data. Statistics Canada, through the Data Liberation Initiative (DLI) 
has recently made its electronic data products more affordable and readily available to the 
Canadian academic community. Statistics Canada has entered into partnership agreements 
with Canadian post-secondary institutions to provide access to most standard electronic 
data products for the sole purpose of academic research and teaching. It should also be 
noted that the oft-quoted United States Geological Survey model is currently under scrutiny, 
and Congress has been looking elsewhere to change its policy and is seriously looking at 
the Canadian model of costing. 
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A good deal of progress is being made by the federal members of the IACG together with the 
provincial members of the Canadian Council on Geomatics. The former group has agreed to 
share the lead in the creation of the Canadian Geospatial Data Infrastructure (CGDI), which 
is a national network-based solution to provide easy, consistent and effective access to 
geographic information maintained by public agencies throughout Canada. It will provide 
and promote the use of geographic information in support of political, economic, social and 
personal development by all Canadians. Industry will be involved in this, of course, and the 
marketable spinoffs to industry are expected to be of interest internationally. The CGDI is 
being led from a federal perspective by Natural Resources Canada, the Department of National 
Defence, the Department of Fisheries and Oceans, and Statistics Canada at the moment. 


Another concern relates to the role of government departments and agencies as potential 
competitors of industry firms. In times of government restraint, organizations tend to become 
more aggressive in searching out opportunities for cost recovery. There is perhaps a need to more 
clearly define the roles of the public and private sectors. A recent document of the Business, 
Professional and Educational Services Sectoral Advisory Group on International Trade (SAGIT) 
recommends that the private sector should play a lead role in the marketing and project 
management ends of the business, while the public sector should provide the required sectoral 
and institutional expertise. In a similar vein, Geomatics Canada is aiming to more effectively 
utilize the overseas expertise of federal government departments and agencies to support the 
trade activities of the private sector. 


Ez Technology 


Canada has a strong technological advantage over a number of countries with its expertise 
in collecting, managing and using spatial data. Canadian geomatics firms have played a 
lead role in the development and application of new technology in a number of areas. 


In GIS, where Canadian firms have been in the forefront of new developments, the exponential 
growth in the use of desktop systems, coupled with the introduction of multi-media user 
interfaces, is allowing former clients of geomatics firms themselves to become developers of 
spatial data applications. To remain competitive, traditional geomatics firms must make the 
investments in both physical and human capital that will allow them to offer value-added 
services to their customers. 


In the field of radar remote sensing, a recent major development was the launching of Canada’s 
RADARSAT in November 1995. This satellite circles the Earth every 100 minutes and scans 

the entire planet every three days. The significance of radar data is that radar is daylight and 
weather independent; it is functional 24 hours per day and in all weather conditions. According 
to some industry observers, the global market for remote sensing products and services, which 
has been growing at 15 percent annually, is likely to exceed $7 billion within the next 10 years, 
thanks in part to the success of RADARSAT. This will continue to be one of the fastest-growing 
segments of geomatics. 


A related area of rapid technological change is GPS. With the end of the cold war and with the 
decreasing emphasis on military security, previously classified data now are becoming available 
for commercial and public use. Also, for the first time in the history of remote sensing, the pri- 
vate sector is launching satellites specifically for commercial applications. These developments 
are greatly increasing the availability and diversity of imagery, both sensed and photographed. 
The price of data is declining, with the result that GPS systems are becoming more accessible. 
A world leader in these technologies is Novatel Communications Ltd. of Calgary, which has 

an array of GPS products that includes antennas, GPS cards for desktop computers, software 
interfaces for Windows, and GISmo™, an especially promising technology that captures 

field coordinates very precisely and allows for the development of highly accurate geographic 
information systems. 


Changes are occurring even in the area of aerial mapping. Photogrammetry today encompasses 
a number of procedures and increasingly sophisticated products. The desktop computer is fast 
becoming the photogrammetric instrument of tomorrow in a process called “soft-copy” 
photogrammetry. The potential for this technology to overtake the industry is indeed great, 

and already non-traditional mapping companies are producing maps via the soft-copy method. 
Cartography, or map making, the grandparent of all the constituent disciplines of geomatics, 
has been influenced by the microchip. Today software has evolved to the point where artistic 
cartographic representations can be achieved using digital technology. The federal government's 
“polychrome mapping” was instrumental in this area of technological development. 


Marine geomatics, the “wet side” of cartography, is of special interest to Canada, which has the 
longest national coastline in the world. Various technologies are used in marine geomatics to 
survey the shoreline and sea floor. Recent Canadian research focusses on enhancing ocean floor 
mapping through a three-dimensional visual model that allows users to easily extract critical 
information from a complex data set. Applications include geological exploration, the location 
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of routes for underwater utility lines, and exploration for shipwrecks and other navigational 
and fishing hazards. This technology is attracting worldwide attention and, with other products 
and services, is helping Canada maintain its leadership position in marine geomatics, a product 
of our maritime provinces. 


The success of Canada’s geomatics industry has depended on its ability to develop new 
technologies and adapt those developed elsewhere. Technological boundaries have become 
blurred, and geomatics firms have contributed to advances in communications and computer 
hardware and software. At the same time, the prospects of geomatics firms have become linked 
to developments in other areas such as telecommunications. 


Recent trends suggest that, in coming years, currently independent software functions like mapping, 
GIS and image analysis will become increasingly integrated. Prices will be lower, leading to 
much wider use of these technologies. The Internet will play a much more important role in 
seomatics. GPS will be used routinely for the geo-referencing of data. Resolution will increase 
to the point where satellite images will replace aerial photography in many more applications. 


For Canada to benefit fully from these and related developments, there is a need for a strong 
commitment to research and development (R&D). As well, Canadian firms must keep in 
tune with the latest technological developments in geomatics and in related sectors and 
neighbouring disciplines. 


E¥ Trade 


While the geomatics industry still is dominated by traditional surveying and mapping activities, 
there is an increasing focus on activities subject to growing foreign demand, such as computer- 
based data applications, GIS, GPS and commercial software development. The industry is also 
attempting to develop markets for new services such as the implementation of environmental 
and logistical monitoring systems. The recent sluggishness in major domestic markets has 
encouraged the industry to more aggressively pursue export opportunities. 


Most Canadian geomatics firms tend to be small, technologically driven enterprises that lack 
experience in international marketing. Geomatics firms therefore stand to benefit from gov- 
ernment export assistance programs and from the services offered by international financial 
institutions (IFIs). However, two major federal programs, the Department of Foreign Affairs and 


International Trade’s Program for Export Market Development (PEMD) and the Canadian 
International Development Agency’s Industrial Cooperation Program (INC), are available to 
firms with minimum revenues of $250 000 and $1 million, respectively. While these programs 
may be a valuable resource to many companies, newer, smaller Canadian firms sometimes 
have problems meeting their minimum revenues criteria, thereby restricting these firms’ 
access to them. Furthermore, working with IFIs demands a regular commitment of resources 
for development and marketing, and this is beyond the capacity of many smaller Canadian 
geomatics firms. 


The experience of other countries can be instructive. In the Netherlands, for example, construction 
firms, including their geomatics components, wait in a line while a quasi-governmental special 
operating agency assigns them portions of international projects that have been successfully 
marketed. These quasi-governmental entities are able to deal one-on-one with foreign governments 
and effectively address problems relating to country or IFI project approval. 


There may be an opportunity, as called for by CIBS, for the Canadian government to assist the 
Canadian geomatics industry by participating in the development of an effective joint marketing 
strategy on a country-by-country basis. A joint marketing approach, with an emphasis on 
products resulting from R&D and linked through partnerships with government, could go some 
way toward resolving the current problems of small and medium-sized enterprises. A process 
for putting such a program in place would need to be “scoped out” jointly by the private and 
public sectors, and should be addressed in the Framework for Action part of the Sector 
Competitiveness Frameworks process. 


Another answer to the problems faced by Canadian firms may lie in the formation of alliances 
and partnerships with foreign firms. Large American, Dutch and Swedish firms, with financial 
strength and expertise in “build, own, operate and transfer” (BOOT) projects, have been able 
to transfer their competitive advantages to a number of geomatics service firms. By creating 
strategic alliances with these corporations, Canadian firms may be able to open doors into 
new foreign markets. 


It may be particularly advantageous for Canadian firms to form alliances with American com- 
panies that can facilitate entry into the U.S. market. The U.S. Department of Defense is a major 
purchaser of computer graphics and CAD/CAM-related projects, and its purchases have contributed 
significantly to the growth of some large American firms such as Intergraph Corporation. In 
addition, there are some 39 000 municipal and county governments in the United States that 
buy significant quantities of geomatics products. These markets have supported the development 
of the U.S. geomatics industry, and they can benefit Canadian firms that can develop partnership 
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arrangements and other strategies to help overcome their disadvantages in the U.S. market 

(as discussed in Section 2.2). Based on interviews, it would appear that Canadian firms selling 
seomatics services in the United States frequently do subcontract from American companies. 
Larger Canadian firms also operate through U.S. subsidiaries or other related companies, which 
they use as points of market entry. 


[Ea Investment and Financing 


Given the pace of technological change in this industry, firms must renew their capital 
equipment and software regularly to stay competitive and continue to serve as a wellspring 

of new jobs. As noted in Section 2.4, Canadian geomatics firms appear to have substantially 
upgraded their capital assets in the recent period. Some of this investment has been associated 
with the movement of Canadian firms away from traditional pursuits into more knowledge and 
capital intensive geomatics activities. 


A significant commitment to R&D investment is also critical to competitiveness. Evidence on 
R&D spending by geomatics-related firms is scarce. Information from those publicly available 
annual reports identifying R&D suggests that on average about 10 percent of revenues are 
devoted to this activity. A few companies, however, report R&D relative to revenues to be as high 
as 50 percent, and figures in the range of 20-30 percent are not unusual. R&D often focusses 
on new applications that allow firms to take advantage of quality improvements and cost 
reductions in telecommunications and computer technology. 


The high R&D spending required to stay competitive increases the risk faced by geomatics firms. 
Federal tax incentives have provided some much needed support. In fact, a 1994 Conference 
Board of Canada study (Jacek Warda, Canadian R&D Tax Treatment: An International 
Comparison, Ottawa, Conference Board of Canada, 1994) suggests that Canada has one of 

the most generous tax incentive structures found in industrialized countries. 


[3-9 Human Resources 


The structure of the geomatics industry is changing due to the combination of new technologies 
and changing market conditions. These changes are creating demands for new types of workers 
and for the retraining of some of the industry’s existing work force. 


While most employment in the geomatics industry is still in the traditional survey and mapping 
firms, it is expected that this activity will continue to decline. In some regions, the more tradi- 
tional cadastral survey programs have already been hit by declining enrolments. In Ontario, 

for example, an educational program, developed by Ontario surveyors and Erindale College 

to prepare students for professional accreditation, is being threatened by declining enrolments. 
The situation is very different in Alberta, but the law governing the actions of land surveyors is 
provincially specific, and training is not easily transferable from one jurisdiction to another. 


In the non-traditional and growing areas such as GIS and remote sensing, the challenge is to 
establish training programs that keep pace with technological and market changes. Most new 
entrants to geomatics now come from college or university programs and, as a result, the level 
of education in the industry has risen. Research shows that the proportion of workers with 
Bachelor’s degrees doubled between 1983 and 1990, while the proportion without formal 
post-secondary education dropped by one third. Along with providing adequate training for 
new entrants, it is important to offer timely skills upgrading to existing staff who possess the 
relevant technical and project experience. Also, as noted previously, many companies could 
benefit from training in subjects like marketing and customer relations. This skills upgrading 
should not be limited to technical staff. Many in the supervisory and management echelons 
would benefit from business programs available in our colleges and universities. 


The teaching of GIS (in disciplines such as engineering, earth sciences and urban planning) is 
on the rise at Canadian universities and colleges. Furthermore, a number of professional and 
technical associations (i.e. the Canadian Council of Land Surveyors, the Canadian Hydrographic 
Association and the Geomatics Association of Nova Scotia) are contributing to the provision of 
GIS training. Human resources issues, however, require further attention. The entire graduating 
class of the college of Geographical Sciences in Lawrencetown, Nova Scotia, are usually 
“snapped up” by firms, mostly from the U.S., the instant they graduate. 


One example of effort to ensure a qualified work force is Geomatics Canada’s Geomatics 
Professional Development Program, in which about eight new recruits each year are hired 
for a two-year rotational tour through the organization prior to going to the private sector. 
This program attempts to provide experience in all aspects of geomatics from GIS to remote 
sensing and surveying. 
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Acknowledging the geomatics industry’s recognition of this need for attention, the Committee on 
Geomatics Human Resource Planning (GHRP), representing various members of the geomatics 

community, in 1994 organized a round table of stakeholders to review alternative approaches to 

human resources development. The round table came up with five major recommendations: 


e develop a series of pilot or demonstration projects for “just in time” training to test 
the design and delivery of such training 


¢ develop accreditation mechanisms to recognize staff who have participated in such 
skills-upgrading activities 

e design a framework for regular and standard industry reviews that can look at the industry 
strategically to suggest where changes under way may have human resources implications 


e create a dialogue across industry groups where geomatics is growing to see if 
alliances or partnerships can be arranged for human resources development 


e develop an action plan to implement these recommendations. 


EEX4) Sustainable Development 


Geomatics contributes to sustainable development by facilitating the environmental activities of 
other industry sectors. RADARSAT data, for example, are used to track environmental degrada- 
tion in Africa, and GIS systems track oil spill progress and chart likely expansion routes. While 
the use of geomatics in this general domain is at an early stage of exploration, its potential has 
been recognized in areas such as water supply, waste management and disposal, environmental 
auditing, environmental risk assessment and municipal waste water treatment. 


For resource-based industries, geomatics is a tool to help in the adoption of sustainable practices. 
Agriculture, for example, employs GPS for the optimization of fertilizer and pesticide spraying, 
as well as crop mapping to ensure better crop yields and more appropriate soil management. 

In mining, geomatics now is being used to assess damage and create environmental strategies 
to deal with the issue of acid mine drainage. Geomatics has also been used for wildlife manage- 
ment, forestry stewardship, and development and maintenance of parkland sites. 


4 GROWTH PROSPECTS FOR THE INDUSTRY 


ZEB Demand Outlook 


Aside from surveying and mapping, the growth prospects for this industry are highly favourable. 
Global markets for geomatics products are expanding rapidly, and GPS is experiencing 
unprecedented growth. GIS is expected to experience continued strong growth. There is also a 
growing demand for industry-specific geomatics applications. In future years, client-oriented 
services are expected to extend into newly developing markets. Some of the issues driving this 
growth are land reform, resource development, the environment and infrastructure development. 


Major structural reforms in the developing world (and occasionally in the developed world) 
have the potential to sustain this rapid growth for an extended period of time. However, the 
growth is isolated to specific countries, regions, etc. Therefore, information on local procurement 
practices and other market particulars is necessary in order for geomatics firms to compete 
successfully. For these reasons, business intelligence as a primary factor is playing an increasingly 
larger role in the success of geomatics firms competing abroad. 


Resource industries are another major driver of the demand for geomatics goods and services. 
Not only are geomatics technologies used by resource companies to address any environmental 
concerns they may have, but also they are used in many other activities ranging from resource 
exploration to the development of projects. Due to the nature of resource industries, their 
demand for goods and services has a strong cyclical sensitivity. Since prospects for Canadian 
resource companies appear to be “bullish,” it seems the geomatics industry can expect continued 
strong sales to these firms. 


A study of the U.S. industry points to a number of significant trends. While geomatics is 

not measured as a separate industry in the U.S., markets for products and services related to 
geomatics (such as computer professional services, multi-media personal computer 
workstations and networks, prepackaged software) are growing at exceedingly rapid rates. 


The fastest-growing segment of the U.S. geomatics industry is GIS. Traditionally, the U.S. 
federal government has been a primary user of geographic information; however, state 

and local governments and many utilities are becoming more important in the marketplace. 
With the price of GIS hardware and software declining, and with state and local governments 
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and utilities facing pressures to find more efficient technologies, the demand from these sources 
should remain strong. Over the next decade, market forces will push these agencies to adopt 
modern GIS tools for service delivery, strategic planning and administration. 


Over 1994—95, U.S. business purchases of GIS products increased by 31 percent. This is perhaps 
indicative of the growing role of non-government clients as geomatics becomes more flexible 
and as powerful personal computers enable desktop geomatics applications to be more widely 
applied. Table 1 shows growth rates for different sectors of the U.S. market. 


Table 1. GIS Market Growth Projections, 
by Major U.S. Customer Segment 


Growth rate 1994-95 


Federal government and natural resource management 


Business 
Other 
Overall 20 


Source: Technomic Consultants International, 1995. 


Changes under way in other parts of the world are likely to generate further demands for 


geomatics products and services. In the wake of the political upheavals that occurred in the 
1990s, many countries are laying a basis for land reform and land taxation by describing, 
registering and evaluating land parcels. Both developing country governments and IFI bankers 
now are working on the establishment of modern property registration systems that will gener- 
ate new public revenues through taxes, and will provide individual landowners with assets 
they can use to borrow funds for property improvements and business investment. Canada 

has pioneered the technologies surrounding this activity and is among the world leaders 

in the application of these technologies. 


The expansion of geomatics markets in Asia is related to the remarkable economic erowth 

of a number of Asian countries. Latin American and eastern European countries equally 

require technical support to respond to the major social and economic transformations that 

are under way in many areas. GIS and GPS technologies can assist these governments with land 
privatization, navigational and logistics systems development, and environmental monitoring 
for pollution from decaying nuclear and fossil fuel energy plants. The Latin American market is 


estimated to grow by between $650 million and $1.5 billion over the five-year period ending in 
1998 (Table 2). Services and goods for building cadastral systems and assisting in land reform 
represent approximately one third of this market. Services alone represent three quarters of the 
total Latin American market.. 


Table 2. Latin American Growth Projections, 1993-98 
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Source: Investment Canada and Industry, Science and Technology Canada, “Geomatics Market Opportunities 
in Latin America,” prepared by Applied Management Consultants, Fredericton, New Brunswick, 1992. 


The Mexican market is just one example in Latin America that holds great potential for 
Canadian firms. It is estimated that more than three quarters of Mexico’s geographic informa- 
tion is out-of-date. Through the “100 Medium Cities Plan” alone, $200 million will be spent 
by 1997 on remapping. Canadian companies are well positioned in this market because of their 
world-class reputation and experience, and because INEGI and SEDOSOL use Canadian systems 
and have adopted Canadian cartographic standards. 


PF Current Industry Strengths 


From its development of the world’s first GIS in 1963 to the launch of RADARSAT, the world’s 

first operational radar satellite, the Canadian geomatics industry’s success has been based on 

its pioneering heritage. The Canadian geomatics industry is unique in that most of its R&D is 
conducted in Canada, unlike the trend in many other high-tech sectors in Canada. 


In their 1994 study, Ernst & Young (4 Competitive Overview of the Canadian Geomatics 
Industry, Ottawa, February 1994) identify a number of key strengths that have enabled the 
Canadian geomatics industry to become a major world player. These include: 

¢ high capital investment in leading-edge technology 


e ahighly skilled work force supported by strong educational facilities 
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e strong technical research and development capabilities, in part stimulated 
through Canada’s attractive R&D tax treatment 


e expertise in data conversion and in applications of the technology to related 
industries such as resource management, forestry and utilities 


e well-developed industrial infrastructure 


e high efficiency among larger companies resulting from the strong private sector 
and supportive public sector focus. 


Canadian companies are pioneers in GIS, GPS and image analysis software, especially for use 
in natural resource management, navigation and environmental monitoring. They have much 
to offer countries such as Argentina, Bolivia, Peru, Chile and Mexico, which are implementing 
programs to build a modern infrastructure for land and resource management. Latin America 
is a close and ready market. 


RADARSAT should stimulate the growth of value-added companies and provide strong inter- 
national exposure for Canada’s expertise in radar remote sensing. Canada has a reputation for 
world-class systems integration and geographic data production capabilities. Canadian firms 
are known for their ability to provide ‘total solutions” to complex problems. 


The industry is also able to draw upon the experience and expertise it has gained from working 
with the public sector. In British Columbia, Alberta, Manitoba, Quebec, Nova Scotia and Ontario, 
for example, alliances have been, or are being, struck between the federal and provincial 
governments and the industry to collect base data and compile digital records of transactions. 
New Brunswick, Quebec and Alberta in particular have strong links between the educational and 
business communities. In some cases, components of the process are handled by government 
agencies on a fully commercial basis. 


Geomatics Canada has also worked beneficially with the private sector. For example, it has 
partnered with firms to work on overseas contracts valued at about $60 million over the past 
three to four years, often doing some of the quality control and production to enhance the 
capacity of the private sector. 


NovaLIS (formerly Atlantic LRMI) is an example of a strategic alliance between the private 
sector and two levels of government. A corporate partnership has been created to collect and 
integrate geographic and landownership data in Nova Scotia and to create a geo-referenced 
database. NovaLIS’s responsibilities include the creation and maintenance of a database that 
includes cadastral data, property maps, subdivision plans, surveys, title registry, deeds, maps 
and sales history. This land records management infrastructure streamlines various processes 
for both administrators and users, and could be attractive to governments in many countries. 


WEF Current and Anticipated Competitiveness 
Challenges 


To sustain growth in the face of declining domestic demand in traditional markets and 
reductions in public purchases, the industry needs to expand into international markets and 
focus increasingly on new applications for newly identified clients. This will affect the industry 
in several ways. The cost of international marketing, including the expense of gathering 
market intelligence and participating in lengthy project development cycles, can be very high. 
The GIAC Export Group, an alliance of companies working with the industry associations and 
Geomatics Canada, is attempting to deal with this challenge. Canadian firms will also have 

to learn to adapt to different cultures and different ways of conducting business. 


Financing will continue to pose a challenge for firms that are trying to develop new leading-edge 
technologies. Venture capital has become more accessible in recent years, but small or start-up 
companies must still be able to convince potential investors that they have the management 
and technological capabilities for rapid growth. 


Another challenge relates to the need of Canada’s geomatics community to be able to distribute 
accurate, timely information to all potential users. Because data distribution crosses provincial 
economic and administrative boundaries, policy must be developed at the national level. 

A broadband communications network that links all potential suppliers and users in universities, 
corporations and government departments and agencies, and that includes the necessary checks 
to ensure data security and data reliability, could significantly enhance the industry’s longer- 
term prospects. The accessibility of data and the appropriate use of digital transmission are the 
key issues to be considered by the industry over the next year. 
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Wy Future Opportunities 


Major opportunities exist, both at home and abroad, for firms operating within the 
geomatics industry. 


National and provincial associations are helping to forge the needed links between the private 
sector and government. They are also working with educational institutions to address human 
resources issues. These initiatives should be supported. Government can help the industry 
develop strategic alliances and flexible business networks that could initially include less 
formal business arrangements. The flexible business network is a concept developed in Europe 
(Denmark and Italy in particular), championed in the Canadian geomatics industry by Nautical 
Data International, and one that is being worked out in the Canadian context through Industry 
Canada and the Canadian Chamber of Commerce. 


Government support can help smaller firms with technical expertise and marketing ability 
to better realize their potential. It can help firms unlock new opportunities, especially in 
the United States and Central and South America. 


There may also be gains to be realized from other initiatives. There is a need to explore the 
potential for consolidating and strengthening the domestic industry, developing strategic part- 
nerships and alliances based on technological advantage and business opportunity, building 
on Canada’s already well-established technological strengths, and more efficiently utilizing 
scarce R&D resources. 


In addition, there is a need for all stakeholders to better understand the industry and more 
clearly define the role of various participants. Statistics Canada can play a role in gathering 
more and better information on geomatics services, but more than shared information is 
needed. All stakeholders must come to an understanding of how they can work together to 
promote a thriving geomatics industry. 


8 The Bottom Line 


Global opportunities in geomatics are growing. Canadian firms are well positioned to take 
advantage of these opportunities because of their technological strengths, but they must adjust 
to the significant changes that are confronting this industry. 


The federal government has a supportive role to play, but it must continually endeavour 

to better understand the industry. This Overview is a good first step in the right direction. More 
attention needs to be paid to the collection of statistical data. There is also a need for better 
information on the industry’s human resources requirements and on the training that is needed 
to help it adjust to a more knowledge-intensive environment. 


Linkages with educational institutions are an important element in the implementation of an 
effective human resources strategy. The industry would also benefit from cooperative arrangements 
with government. To increase the industry’s competitiveness in foreign markets, government 
could work with the sector to develop a communications mechanism for the sharing of intel- 
ligence on overseas developments, identify opportunities for contracts or positions abroad 

for Canadian geomatics specialists, conduct market studies of target countries, identify cross- 
sectoral opportunities abroad, and promote the geomatics industry and its potential to other 
sectors. Particular attention needs to be paid to the problems of smaller firms that require 
assistance in export marketing. 


There is scope for greater cooperation between geomatics firms and users of geomatics products 
in other sectors (i.e. forestry, mining, transport, construction and public infrastructure develop- 
ment). Also important is the need for better communications among concerned groups and 
individuals within industry, government and non-governmental institutions. 


In order for Canada to realize unhindered access to these data, a concerted effort must be mounted 
by government departments and agencies to work together. A corresponding commitment must 
come from the private sector, working together, not only firms in the geomatics community but 
also firms among their client industries. Some industry observers have referred to this proposed 
effort as the “spatial data infrastructure” of the country. It must come into being for the betterment 
of the industry and to improve its competitive edge. 


Investment is required to sustain the industry’s long-term growth. While there are indications that 
the industry has been upgrading its capital, access to the required financing can be a challenge 
for some smaller enterprises that are involved in activities with a high knowledge-based component. 


There is above all a need to ensure that Canadian firms sustain the technological excellence 
that has been their main competitive strength. There are various possible synergies from linking 
different areas of geomatics development, and these need to be explored. The spatial data 
infrastructure concerns that are currently being addressed are one area for increased activity. 
It is important as well that the significant R&D under way in areas such as marine geomatics 
continue to receive support. 
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For further information concerning the subject matter contained in this Overview, please contact: 


Service Industries and Capital Projects Branch 
Industry Canada 

Attention: George J. Emery 

235 Queen Street 

OTTAWA, Ontario 

K1A 0H5 


Tel.: (613) 941-9179 
Fax: (613) 952-9054 
E-mail: emery.george@ic.gc.ca 
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Annex A 
GLOSSARY 


Cadastral surveyor: advises on, reports on, supervises or conducts surveys to establish, 
locate, define or describe lines, boundaries or corners of parcels of land or land covered 
with water. 


Cadastre: a public register or survey that defines or re-establishes boundaries of public 
and/or private land for purposes of ownership and/or taxation. 


Cartography: the art, science and technology of making maps and charts. 


Engineering surveying: provides control for the design and development of man-made 
structures. It is the foundation of all construction and development projects. 


Geodetic surveying: measures and represents the shape and size of the Earth, its gravity, 
and an accurate three-dimensional coordinate system on which all measurements of 
the Earth’s surface depend. 


Geographic information systems: a computer software system (often including hardware) 
with which spatial information may be captured, stored, analyzed, displayed and retrieved. 


Global positioning system: a satellite-based navigational system permitting the 
determination of the position of any point on the Earth with high accuracy. 


Gyro-compass: a compass that makes use of the properties of a continuously driven gyroscope. 


Hydrography: the art of measuring the topography of the sea and the characteristics and 
dynamics of the sea (tides, etc.). 


Laser profiling: the science and techniques involved in using airborne or spaceborne 
instruments utilizing lasers to produce a continuous record of terrain elevation along a 
specified line or flightpath. 
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Ortho-imaging: the technique of creating an image derived from a conventional 
perspective image by differential rectification that is devoid of displacements caused 
by camera or sensor tilt and terrain elevation. 


Photogrammetry: the art and science of obtaining measurements from aerial photographs. 
Polychrome mapping: the technique of digital, full-colour mapping. 
Radargrammetry: the technology of extracting geometric object information from radar images. 


Remote sensing: the science of capturing, identifying, classifying and evaluating objects, 
areas or phenomena using data recorded by sensing devices in aircraft or in satellites. 


Spatial data infrastructure: a national network-based solution to provide easy, consistent 
and effective access to geographical information maintained by public agencies throughout 
Canada, which provides and promotes the use of geographical information in support of 
political, economic, social and personal development by all Canadians. 


Video-imaging: the use of video technology to create an analogue image and scanning 
to produce a digital image. 


Annex B 
GEOMATICS EMPLOYMENT BY ACTIVITY, 
CANADA, 1994 


British 
Activity Atlantic Quebec Ontario Prairies Columbia Canada 


Aerial photography/surveying 64.8 apy te 


Cartography 81.3 430.8 
Consulting (geomatics) 8.9 88.3 
Database management 9.4 437 
Engineering surveying 115.1 243.8 
Geodetic/control surveying 92.2 386.4 


Geophysical surveying/ 
data processing 16.6 : 23.2 


Global positioning systems 4.2 : | 17.7 


Hardware/software 
supplier/distributor 161.3 652.3 


Hydrography 15.8 83.3 
Image analysis 4] 39.6 


Land/geographic information 
processing/consulting 14155 2 845.5 


Land surveying 3 942.0 12 110.2 
Mining surveying 9.4 21.0 
Navigation or offshore surveying 3.2 62.9 
Orthophoto production 11.1 65.0 
Photogrammetric mapping 209.4 781.8 
Photographic processing : 23.5 83.5 
Remote sensing , 119.3 579.2 
Software/hardware development 1 030.8 1 968.8 
Training in geomatics 86.0 207.1 


7 164.0 21 085.5 


Source: Industry Canada, based on data provided by Smith, Gunther Associates, Limited, Ottawa, 
March 1996, supplemented with discussions with Offices of Registrars of provincial land surveyors. 
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